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(2) Japanese Patent Application Laid-Open No. 2000-224415 
"Method of Multi-Level Processing of Screened Image and Device Therefor" 

The following is an English translation of the abstract of the above 
application. 

[Object] To provide a technique of generating a multi-level image from a screened 
image. 

[Means for solution] The halftone dot structure of a screened image expressed by 
halftone dots arranged regularly is analyzed, and based on the result of analysis, a 
threshold matrix having threshold values that respectively correspond to a plurality 
of binary pixels belonging to a halftone cell is estimated. Next, the size of 
multi-level pixels forming a multi-level image is set at mX n times the binary pixels 
(m and n are real numbers equal to or greater than 1), and correspondence betw^een 
the respective multi-level pixels in the multi-level image and the binary pixels in 
the screened image is defined. By repeatedly arranging the threshold matrix in 
correspondence with halftone cells in the screened image as well as comparing 
binary pixel values in the plurality of binary pixels in the screened image with 
respective threshold values in the threshold matrix, the range of densities that the 
respective multi-level pixels in the multi-level image can reach is obtained. In 
accordance with the obtained range of densities that the respective multi-level 
pixels can reach, the density values of the respective multi-level pixels are 
determined. 
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Bl|E^filIii«^«fi£-r '5>^filIM^(D-9--r 2 
mxnf& (m, n I* 1 UlJ:a)SI?a) fcSST -6 <t <?: 
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^l*9<0 2fiII^^(Dmx (m, n 1 feJlJKD^Sft) 

S:^^^<t<t4,fc. BaE^fil®^l^(0=S-^iilIii^^BiJE 
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7tm^<Di^(o 3 ocoEi^ p X 2 - p X 4 iznttT^ms^ 

fHaHDArttOffl^-Sffij^^lieHDAd 2-HDAd4/C 

^*;h,*€-2fillii^*O®^fi66<0tS$*t-5^. locoffl 

Co O O 7] 



(3) ¥^M2 000-22441 5 (P2000-22441 5A) 

4 

* ro, 7, 14, 2 1 " J (Ocfc^ic. EBfii-7 h'j^xco 
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Co 020] J:E(Dm2(©Sia*fflt^fc«dfc%, ±|B 
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t piv^mmmiiSLp^ o 2 mmm t <ont^m% ^^^-r 
f&t. mummmmp^omummh^^mzt^^ti^xm 
EHfii^ hy^7x^iay5BUKfi-r*i:i:4,fc. mtsm 

mmmip^<r>^^<o2m.mm\zi^\-fi>2m(r>mmmf^fss, 

atih^igmt. ^^mmfikt^^^mh^^mmiz^cx 
Co 02 3] mz(omm%. =i>eiL— -$r(cjiffia)^^ 

^D^xS^fcliS-fficomtg^ 3gfT * 3 > tf 3.-' S» 

p ^ ^ A ^ iaisnK ^tft- L r tt^-r 4 :^ Q ^ 7 A#^iss^ 
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'So Ca)S^SI4, CPU 1 OOi:. /<X^-<> 1 O O a 

t^mx.xi^^o /^x^-r>i ooarctt. 

>^y 1 1 Ot. ROM1 2 0i:. ^^fiP 1 3 O^, fitt 

iRT-r x-i? 1 4 o "7 0;^-V>^— tK— h\ 
ifCDA^S^ai 5 0^:6<mSt^?ttrl^^»o ^fc. 
-r>10 0a/Ctt, RAMI 9 06«|^«^4^rt^^o R 
AMI 9 0rtfC(*. ffi^4lij&^«fffi1 9 1 gflfil^ h 
10 y^Xti^SBl 9 2<t. ^^CSI^^^K^SP 1 9 3<!:. iSJt 
^H^««5 1 9 4i:. figfil^^fflJl 9 5<ta)^fiE^5l 

[O O 2 5] ?ij:*>. ±ECOR AM 1 9 Ort(D€-ffl1 9 1 
3?U^v:^;U7^^'X^^CD-ROM5f(7>. =I>ea.— 

-So =3>ea.— S»I4. ^<OE»Je^i*A^'b=i>ejL— 

20 n ^ 7 A £ -D X i^«9Emsgs ^ tz r^na^Eisiss 

( c 3 > tf - ^ 3f P ^ ^ A ^ 16 r ^» <fc ^ f c L r 4, J: 

tt, rtaPEissiai:ittn»i$*tfc=i>e3--'Si:^D^^A 

A< n > e ^ — >Si CO ^ Y ^ o 3^ a Hz *y -tf- f c J; o T 31 fT $ tt 

A ^ zi > e^.- ^ A^a^aa o nEmnfrf ^> <>: ^ fc L r 

coo 2 61 C(D^«BSfcfct>r. =i>e3. — ^ 

^T'fcy. it-'^u— *>^>^>;^^Aa)«l|^al(0T■c»lft•r 
3 >i^x^ixA<:^^T'r3fy^— S/3>:;^D^^A^?t 

^iXi*fcE^ ^ nfc n > e^L-' :;r p ^ A ^K^li -5) 

40 «fie^3l3S^?-tf<b:^P^^Ari"-K^^A/r'l>>2,o ^c*: 

Xts<. 3f'<U— '>a>VXT='Afc<*:om3S^^ttrL> 

coo 2 7] UH. CCD^?Blcfclt>6 TE^iO^^^J <tU 

-fX^. IC*— h\ ROM*— hy-yi?. /^>T* — 

a. — '$iCDf*9SPE1i:^a (RAM-^^ROM^f^'tD^^ y) 
l3cfcUJnfi5E!t3$a^(D. =i>e3.-^/i<K5ay RTfigJ^d: 
50 «>5rcOJ«f*^5PJffl-e#-5o 
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^vzfT 1 OTM*, (2fiiis^) om^mit^ 

tu^mmmmat. Ei2tc7F^atm^-<;^^ i 4 oan^, 

*o fc^>lM*. X^V-^^SiroJA^S^iSl 50 (S2) 

[0 0 2 91 @4(^. mmmm<om^mmi<om^9ikm.^ 

(d) J A^ib ri (Si) J (zmtLXtP<. 

[0 0 3 0] XT'VI^T 1 OlCfctxrtt. 04fr^fiW 

cm) J tui>^'O0>2mmm) t^^^m-r^iztt<x 

tmcxh^o ni:Jb\ S4r-7F-r^^iii^fc-:)tNr. ^ 
[003 1] m3<o:^^v:^T 2 0Xit. X7"'y:^Ti 

$ tifcEBfil^ h U ^ X T M ^ffilftlMIK t i: :t (c^-r 
[0 0 3 2] OSfCTF-Tcfc^rr. #E8fil^ h U ^ X T M 

rti*. mmmm<o2mmmtmc±^^(omtsi(0f\^mm 

:x.TN\(D'P»bt^i^^miz\^t^'oX:kt<Ui>^ "Dumm. 
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TMp^o^mmit. 01 fCTF-Tct^fc. jgjgfii roj - 
r2 5 4j ^mm^ h')<7:^yMp^iz^mHi>Jbmm<o 

[0 0 3 3] tc^»X'. :i(o^'?iznmtstii>mm^ b 
D36<rtt«Lr»0<ia^^iia-<. mmm ri j <0 2 

20 Coo 3 4] :f.^vZfT3 0 (H3) -^tt. ^xE-r^J: 

^fc, mmmmf^<D2mmmt§^mmm^(o^m\Mmt 

0>Scift^mm^nm-ti>. XT^'y>''T4 0 (S3) 

otiz^sif^mmtt. 'etb'r*t@2(o^i2;ei«N:^«isi 

93i:aS®H*^«pl 9 4trcj:or*fT$*t'5»o 

[0 0 3 5] 1361*. :^^VZfT 2 0iZ^l^Xm^t^t^' 

(om^Hoit. mMz^i^x±m^titzmmmm<Dm^ 

[0 0 3 6] ±u(o^^tz. ^mmmo^i^mmit^ 2 
mmmt3^mmmt<Ditiitmwzm'^i^x^ mj^mmH 

D ArtC0€-2ilIii^<t>t^f£-r^BQfil^ h ■J'S'XTMrta) 
*gSfil^ ^^tt^'*tit«-r <& C t izj: oT^^ $*t4o 

'y:;fT3 0) « ^Xiz^ m^tsMz:K^^<D^mmmizti 

[0 0 3 7] aer-li. 1O<0^.^iaigJHDA6M^,4O 

J:^(C. 10<Z)^fil®^tt, 3 X 3e(D2filI®^fC^k*t& 
Lrl^^o — fiS»Ct*. 2fi|®^(DmX n<S5i- (m, n I* 

50 ^-rHit^l\ ZOtP. «^r#. W^ffljSfBHtHDA 
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em(D2mmm<ommmt< ri (^) j x*. aeo 

2iillii^(DlMmfilA< ro (6) J ttii^xi^^. z.<ot 
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* 1 • <DBiyii*SJgt5Htt. IS^filA< ri (iS) J <D2 
#< ( ri 5 7j jaJi) . is^MA^ ro (fi) J (D2M 

-So -ruib*>. ^mmmo^wimmii-. ^<o^ (2) re 

[O O 3 8] 



ca^istea] = [ ( r^j (0 2m^mizntt;^i^m(o'?*>(ost:^my +1] 

- C ( r^j ©2fiS®3l«cS4J&-r^>afii<D^*»cD«/hfiI) ] 

(2) 



[00 3 9) m^it. ±$^<om^mj^mmHD A d ire 
ttA^ fRmt&mit [157 (=156 + 1) - 

18 5] tUi>a ^«fcLT. 1 OCDP^^igeHD Art 
(DffeCOSP^i-iP^filieHD A d 2-'HD A d 4A^^. ffe<D 

3o(0^fii®^px2' -PX4* jb<iay!#<bieigiSH 
[00 40] %^^mmmt<^\}m^Si§Lmmt<}^^^ti 

^<t. El3<DX-r-/::fT 5 Olc|Dl>r. ^fiIIM^(DiBJg 
filA<3%^$tt*« X-T'y:^T5 0CD4&3S(*. @2 

(OfiJgfilStJtfiP 1 9 5lcJ:-3r*fT^tt^o 

S-ESCir* ro, 7, 14, 2 ^ oxoizmi^ Ti 

(=2 56/3 6) J §(Dfil^WLrL>^o ^fc. 06 
l5i|cHDAAMb4 0(D#fil@^$^^-r^«^rc(^. # 

^y^t*. mi (Daj^-Eafit^ hu<7XTMd 1 rtic^^tt 

^>EBffiri4, 4 3, 7 1- J A>ib5j'A><&J:^lc, «(c 
r28 (=256/36x4) J m^tUii^ CCD<fc ^ 

^M®^a)iSgfii^ssyi#^igig®Ha)Jtisi:Tis 

fillip px 1 • (Oi&mmit. ^mmm<o±m ( ri 8 
5j ) tTm ( r 1 5 7j ) tomi^w-mm ri 7 i j 
t^mtsHi>^ ^»rcLr, <fe(D3 0(D^fiii®^px 

2* '-PX4- (0iBSII^^;K^*^i^S^4Ci:A<i?^ 

4SUtc#il@^a>SSiS^a(Da^£(^. r± 1 4 (=:2 a 

/2) J gSi:<i:^)o iM^I*. ^iiS^PX 1 ' (OfRBi 
fit r 1 7 1 J tt, H 1 iZTTi-tytcomm P X 1 (DiSlSfii 
ri 7 0J t<o^t< ri J r-fey. JtsecD^il r± 1 

4J <0®ffl^*^^CJ|R^-^rL^^^o flfe<D^fiS®3RPX 2 • - 

PX4' (DaefiS^cot^r4,. -f-tL^'ttEi 1 (o 



mm p X 2 - p X 4 (oiSigMfci* L> 

[004 1] ufs. metz^i^xit. nm<DmM±. 1 
'O(om^m^mi$i hda tzL^^n^ 2 fins^coift^ a 6 

skm^&mo^^t^ r2 8j mmx^i>ii<^ i o 

«-^fiiii^A<isyi#^ass®sa)^5i'ttctt<fcy t 

20 fst&.mm(D±witTmt(ow-f^m(z^':>xmm-rtii^. 

[00 4 2] @7(^. i^)&@€^^^ii@ift<b(Dli/?(D§g 

^^T^-rttt^^-e^^. mi (a-d micoiis^ 

mi^mm<ommmtQoodr>\ x^y). co^^. 10 
(02mmma>'-mi^ ri/9ooinchj x^i>^ mtz^ 

1 OCOffi^fiiSHDASIi. 3 6@(D2il@|^-emfie$ 

. ttri>'6„ S7 (A-2) it. my (a-d rcTj^ri 
30 'oo>m^^mHDAst^h>±m^tti>w^^<o^mmmia> 

4 0a)^fi|®^^^Lrt^^o ■T'tft)**. S7 (A- 

1) a)9^a)2filiM^^^trfflJ5i'3^^fii^HD AS d 1 

1 0<D#^IS^PXS 1 C(7)^^. 
A -D<0^mmM(0—mit ri/3 0 0inchJ "Cfey. c 
(D^filQi^(7)i?M^m(^3 OOdpi T-a^^o @7 

(A-1) , 07 (A-2) rc7F-rs»im®^^^iiiP^ 

[0043] B7 (A-1) , (A-2) IZT^'t^'yU 

40 p^A^fey. ^fc. mmmmom^m^mmHDASd 
1 icj^ct-r^ESfii^ h 'j^xa)«-egfiiA^ 0 6rx7F-r<fc 

it. Si&f&ma)^*^miz^'oxiiitibi^ti^^^mmmi<o 

[004 4] 



E=± 1 2 8/ (D P I Jt) 2 

(DP I it) = (2filliiMi(0J^^S (d>i) ) / (^iillS^cOfi?^® (dpi) ) 

(3) 



13 

[0 0 4 5] ccT?. r±i 2 8J it^mmmiom 

[0046] 07 (A-1) . (A-2) 
ii^. ■r'tf*3*>. DP I itt< ra (=9 0 0/3 0 

o) J r-fe-Stg^jcii. iSJgfilcD^lgEtt r± 1 4j g 
eiz^i^x^mctz^^t-^r^. ^ (3) t^p>^ij^ 

^<fc^fc. DP I it^:^^<-r^fair9t^$tt<&#fii® 

it^ DP I itA< rej T-fc-sm^. ^w^tzi^. 2mm 
«i(o<i?«iig6<2 4oodpi X'&y^ ^(ii®^a)^^SA< 
3oocbi r*fc^>ii^ic(*. SJgfiKD^SEi* r±2j 

J: ^ f Cffl L X ^> C ^ ^ L t ^o 

[0 0 4 7] 07 (B-1) I*. m2(ommm^<omf^ 

tt9ood)i -e$>y. c:(D<t^. i o(0 2fiiiii^(0— ia 

(i ri/9 0 0inchJ Trfe^o LA^L. 07 (A-1) 
^SjfSy. 07 (B-1) (0 1 0(D«g/^S«i«HDAT 

i±. e Ama>2mmmx'm^^tixi^^^ 07 cb- 
2) tt. 0 7 (B-1) iZ7j^rmmmm(o^^(D2mm 
Mt^h>±f&c^tti>w^2<o^M.mi^0Qm<o^mmm'^m 
LTL^-So 07 (B-1) ic^-r 9ea)2|10i 

^$^t.^iP5)^fflj^f!iiSH D A T d 1 1 -oo^mmm 

PXT Mi<±m^tL^o L/c6<or. 07 (B-2) fc 
m2<Z>^fil!S^Oftl^Stt. 0 7 (A- 2) IZiji-r 

m^<o^m.mm<om^§ttmc3oodp\ x^^. 

[0048] iC^-e. 07 (B-2) fC7K-r9®a)^ 

fiiiM^'*. 0 7 (B-1) izijkT 1 '^(omi^Lm^^mH 
DAT^f^<De 4m<o2mmmt. mmr^i&^om^m 
f$ii^<oMm0 2mmmt<o. MS(02Qmm^m 

^mmm^±m.n>^ti)<-5it^x^i>^ 
[00491 07 (B-1) . (B-2) iZT^rmmm 

m<DDP I itf*. 07 (A- 1 ) , (A- 2) iZTjk^m 

-^tmc rs (=900/300) J x^^o LA>L. 

07 (B-1) , (B-2) tZTFir^'y^J^m^lZit. ± 

E(o^ (3) tzm-rm^(of^mp^xf&mf&m^»:mx^ 

[0 0 50] 08tt. 07 (B-1) (omistm^f^mH 
D A T36^ i^mm^ti^ gBfis^ h 'J ^7 xto-w^^-rw^ 

0r'&^o 08(C5j|-rS3iil^ h'J^7XTMTrtfCtt, 4» 

ii>6^^>®jSfcrfiuf-c)ii;:fe:*;$ < ^d: ^ <fc ^ >if 6 4®(0Sgfil 

J6<^*4^-Ct^'6« CCOeafil^ h'J^XTMT^ffll^r. 

07 (B~2) icTj^-r^MBfit^^mr^is^rci*. 0 
7 (B- 1 ) (ow-8 m(0 2fsis^rcstf&-r^»8 ni(o 

i®(osafiiJ*. 0 8fcji^r^^fc, ggfii^hu^xTM 

T i^^g y S LEST ^ C cfc or 3^*) t>*t'6o 



(8) 1^^2000-2 244 1 5 (P2000-22441 5A) 

14 

[0051] 07 (B-2) (o^mmmpxT ^(os^m. 
®att. 0 8(ossfii'7 h'j^xTMTi*j(oiei (ofip^i-sg 

7 (B-2) tzin-t^^o^mmmpxT 2(0jRstmm 

(*, 08(Oie2(Offl5i^H9fil"7 hU^^XTMT d 2fCcfco 
1 (OfiP^ISfil^ h'J^XTMTdi rtfci*. itlSfi<}:^# 

10 ^ hy<7XTMT(o**spf-fe^^2(oap^sa(ii^ hu 

-^XTMTd 2i*ircli. tt«^WJ^5?'Si3fil<O^A<^^tt 

r*5y. ^fr. citLt,(o«-egfiii*2&^A<i5fies? LOSS'S 

^otzmiJDLXl^Uiy^ C(0^otz^ SP^i-ISSfil^ h y ^ 

1 (O^p^^-gSfil^ h 'J <7XTMT d 1 p^izi^ rs 5 J )a 

20 <7XTMTd 2rt»cii re 1 J Jsl±(oegfilA<^^n3tj:c> 
re 1 J i^JL±XitSk&mmi^^ib^:Ltt<x^U 

[0 0 5 2) c(o<fc^3tj:«^ic. %^mmm(o^&tm 

Hfra(Oct^fc, iRiettH(0±rei:TKi:(O^J^fil<i: 

LT^tSLrL*^^. -tSecOiC (3) /cJ:or^<ft^ 

tt-s E gjgcoajgr-asjgfii ^}kmri>^tt<x^ u 

[005.3] 09, 010, 01 II*, 08 IZ^-^^. o 

3^^$4x^«^^*-rittBH0r*fe-5>o 09-01 MZTh 

-r ^ -oaym^m^mmzn^ri^mm-^ h u^xtmo 

rtrctt. rs 1 (=9 X 9) J ^COSSfilA<#^tLTt^ 
^>o ^fc. 9ll(02ilIii^T'm^$tt^«P5i'.^^fiigH 
DAAdl. HDABdl, HDACdlA^^. ^fillS 
#[(0 1 O(0^fil®^PX A 1 , PXB1, PXC136<± 

[0 0 5 4] 091*. 1 O<0fi»^«|j^limHDAAd 1 

^a>i&<0 2Umm(nmmmt< ri (%) j tU':>xH 

40 2®(D2fiII^^CDIii^fil36< ro (S) J <t'ifort> 

J^fiiicHDAAd 1 |^(09@(02iil@^^. SSfil-? h >J 
^7XTMOrt(0fflJ^i'HIfiS-7 hy^XTMOd 1 ^ffl 
l^Tait^S;'^5S^froC,»:fcJ;y. ^fiI®^PXAl(0 
aSiS^H^*46^>CitA<-e#>5o 09(O^filIM^PX A 
KOSS^HI*. BdaUfc^ (2) 6^<b ri 2 9 (=1 

2 8+1) -1 40J i:3fc3t^Fn«>o C(Oi:^. iSiSlg 

a(oii5i^ i^m.mma>±mt^mto^) i* ri i (= 

1 4 O- 1 2 9) J <t^i:orlDy. itlSW'h$t\ u 
50 0 9(O«P^l»j^«il|EHDAAd 1(0*:^rc. Mfkm 
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t< ri (^) J ^^i^ ro (S) J (0^:^<D2mmmv 

[00 5 5]H10I*, 1 OCDSP^j-ffljSliaiSHD ABd 
i^HD AB d 1 rt(D2fil®^<t. gflfil^ h 'J ^ X T M O 
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I*. ^ (2) (on^^yfc^cosc (4) A<fl6ffl$H«*„ 

[0056] 



(4) 



[0 0 5 7] ufs. ^mmm<o roj it^mmmo^^ 

(4) 3&^t>. 01 0(C:^-r^fil®^PXB 1 ©isjg^a 
(*, ro-soj irS^^^Ftt^o coi^. ^&mm<D 
rsoj T-3^y. it^sw:^^t^o u^. mmmt< 

i^m^. feiTTM* r^®^j (ofip^j^spi^^i$e^^ii¥.s;o 
[0058]ai1f*. -i -^omi^m^^t^HDACd 
^^^a>Qma)2mmm<D-t^x(ommmt< ri (^) j 



10 i^HD AC d 1 rt(D2fillM^i:. SSfilVhU^XTMO 
t|^rt»C®^fiiA< ro (d) J (D2filIg^6<^d:t^ti^^C 

tt. ^ (2) (Dnt3yrc;^<o^ (5) A^fi^ffl^FH-So 

[OO 5 9] 



L^^mmmi = c i^mmommosLxm) + i] - C2 5 5d 



(5) 



[0 0 6 0] ^.j:^. MBimmO r2 5 5j (^^fiHSmO 

(5) A^^,. 01 ^ tzTjk-r^mmmpxB ^ (Df&^mm 
it. r 1 5 1 (=1 50 + 1 ) - 2 5 5j t^m^ti 

C<7)^^. aSffiffla>l&«^(i r 1 O 4 (=2 5 5- 

1 5 1) J T'^y. A^^^y^^^t^„ ^jis. isiJifilA^ ri 
(la) J <D2mmm<D^xmfS.t^Hxi^^m^m^mm 

—J omi^m^^mHDAAd ^x^^m^^lz^t^ tiJt 

01 MZTFi-r^ou f±mm} ^fci* r^saj <ofip^ 

P^fSil^HDABd 1 , HD ACd 1 -efc-S^^fCtt. 
flaiplA^&^o LfcA^or. 0 3<OX^-;:^T 5 0(r:^3l^ 

[00 6 2] 01 2(4, 03(Z>X^y :/T 5 0(D5ttS¥^ 

<7U>i;A« roj - r2 5 5j -efe-Sii^rr::!*. cio— 
[0 0 6 3] 01 3 it. :^^ :/zfr 5 1 ^c^st^r. SJg 

©S(0I&«^j6< r2 0j JUT*t?:*:^;^BIS^^5itTSi^0 

T'&^o 013 (A) vit. f^mmmpoosimt^mo 

^nt< r2oj jaTT-fcy, ^(oagjetBHA* r/^u-j * 

PO^ = (POu +POl ) /2 
coo 6 71 ccr-, POu (4;:iBlii^(0iBjS®ffla)± 
fH$^LrL>«»« POl (*;:$iis^coasf5H<D 50 



^ <ot»^m^mf^tzj:'Dx^m^ti^m^t<7^^tixi^ 
01 3 (A) (ot^mmmp ooMmt^mit ri 2 9 
-1 40J T'&y. ^mt^mo^^it ri 1 j T'fe>5„ 
^c*:^. 013 (A) <o:^Bmm(Oj&&mmit. mQizir: 
-r^mmmpxA^(o^&mmt^cx^^^ — 0 
1 3 (B) X'it^ f^Bm^p oa>^mf&m<omii^i>< ^2 
oj mTT'^y. ^<7)«jt®fflA^ r^s^j om^^m^ 
lii^icj;or^S^Fn<b«^A<3F^:txrL>^o 01 3 
(B) \z7^^^mmmpo<niBkm.mmit ro-i sj 
jfey. ^&ema>^mt ri 8j -e&'&o 01 3 
(B) xit. ^ummp o (oi&m.mmt< ^±m^\ <om 
^m^^miz^^x^^^ti^m^^i^\^xi^i>t<. ^ 
Bmm(osiWLt&mt< (oti&^m^i^mz^'DX 
»im^Hi»m^iz=t. f^Bmrno^et^mit-mm ^2 
OJ \>jiTtu^jm^. 

[00 6 4] 01 3 (A) . (B) rci3t>r. a 
Bmmp oom^jizmT^^Hxi'^^mmit. f^Bmmt 
mm-ti>3'mmm^iriLxi^i>^ ki-ft-i*. jiis^p 
o<omum^ (o, o) ti.fzm^(Dm^m (j. j) 

t-fcL. 013 (A) iZ^r^^tZ. r i J tt0cti:&^ 

^iE<t-r'SfilT*fey. r jj (404'Ji:^^iE<tf -SfilTr 

(-1. 1) r-3i^FH4o 

[00 6 5] X'X'y::^T5 1 icfcCNT. agE^ajas 
mm(o^i^i)< r2oj iaT-efc^«^(c(*. x^ v^^t 
5 2rciiCro x^-;:?'T 5 2^r^3t^-c^*. (e) 
»c,fcy.^Baii!ipo<oss<SPo^ ^^st-r-So 
[0066] 

... (6) 

^mmm<om^t< r2oj laTT'&^m^ici*, -sisim 
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[0 0 6 8] m^il^. 01 3 (A) IZTj^-Tiii^^P O 

I*. ±fS,<D^'?tz^ &m^Sam<D^^ii< r2 0j iHrttji 

9j tiDw-^m ri 3 5J tz^mi^tiiy. m7^(o 
i^^fc. 013 (B) fc^-raEi®mpo<oiesiSPo 

a f*. ^m.f&m(D±mPO^ ri 8 J irTKPO 
L roj <t(D^*^fil r9j fc^^$:h.'5o 
[0 0 6 9] — XT^ y:^T5 1 rcjst>x. ;:iSiM^ 
oas^HA^-Sffi ( r2oj ) J:y:^^<nf*«^rc 
tt. x^»v:/T 5 3 fcittTo x-r*y 5 3 fcfci>x 

[o o 7 o] la 1 4f*. jgSt5aA< r:fe®ej fe^t^^* 

mm^m^^^^X';ib^^ @i 4 (a) 2SiSiga6< 

Is^po^^LTt^^^o 01 4 (A) (ZTjz-r^Emmo 

oj tt. -Sfii r2 0j <fcy:*:#<^^ort^^o ^tfis. 
01 4 (A) (DfkBmmp o(DMmvmit. 01 orc^ 

■r^fillS^PX B l(D2Rjg^H«tl^i:-raF>'5o —^3. 0 

14 (B) f&mmmt^ (om^m^mmiz 
^'ox^m^tixi^^fkmmmpo^T^i.xi^^. 01 

4 (B) Ic^F^iiilS^tDSjg^Hf* r 1 5 1 - 2 5 

5 J T'fey. «jS®H(75^^> ri 04J -^fil T2 
OJ <t y:*:^<3ti:ort^^o '^fiS. 01 4 (B) 

@^po<oiSiSisa(;^. 01 ^ tz7^-r^mmmpxc^ 
coo 7 1 ] 01 4«c^-r<fe^«c. s^mmmt< T±m 
I*, taaufc^ (4) ^c^$4^rt^^►«fc^fc. ^ojBS 

lc<feoT^S$n4;:tB®^T'tt. BfrJELfc^ (5) tz 
•y<7U>v<DS:^fil r2 5 5j LfcA<o 

T. xT'y::/T5 3^cfcL^T(*. ;:iS®^<z>;*SS®H(c 

mmm<o^^:t^v<?i^>i^(DMLn^m roj ^fctts:* 

fit r2 5 5j A<^^tL^.A^S6^^*JBf■rtt^#.*:L>o 

[0 0 7 21 X^^y^T 5 3^cfcl^T. ;^eili^(Dig)S 

^@A<. r:^@^j at>'&tw^ r^s^j a)Sfi5^iS3i^^i$ 

-ifTSAizmt^o :?^7^-^3^T5 4fCfcl^rfllS» 

#itnf>5;'igll^tt. jRJt®ffl(7)S5i^6<-^fiI r2 0j 
cfey:^^l>o XT^'y:/T 5 4fC^Dl>Ttt. ieS^fflcoH 
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[00731 01 51*. 01 2 (DX^-/3:^T 5 4(^50:11 
¥^ll®^^"r3?0— ^V— hTrfe-So X^»v3^S 1 GOT? 

x(DfR^mmt< ^±mB} hi^iMt ^±mmj 

[0 0 7 4] 0 1 61*. 9lIi^-r-<r(Di8St6H3&< T:^ 
^?*LTt^^ii^^^-rSi^0r'&^o 016 (A) tt. 

10 9®^-r-^r<oisg^HA< r^fissj (om^mi^mmiz 
^-ox^m^tixi^^m-^^TTii^xi^^^ zL<r>t^. 0 
16 (A) fc^-Tcfc^t. gis^-r-^rosstgHfc 
f*. jSg^<Dy>r:^H -y^ u>i><OS/hfiI roj 

ttTi^>5)o 016 (B) (*. Qmm-t ^x(o^m.mmt< 

^^LTt^'6o C©i:#. 016 (B) rc^-r<fc^fc. 

9im^-r^T<Djsit^sfci*. sgfiIo^<:^s-y^u 

>'u?(OS*fil r2 5 5j 6<^^;h,Tt>*o 

[0 0 7 5] 01 SCOX^-y 1 OOrctJt^T. 9IS 

20 m-t-<xa>^Wi'Vmt< r^s^j |^<bt^(* r^smj CO 
sp^i-^g^^i^fcj^oT^^^nro^ja^fcr*. x^^y 

1 O 1 (ciit^o Xi^'y^^S 1 O 1 \zHl^X\t. dES 

Coo 7 6] 01 7tt. ;:SiI®^^^t^2 5Iii^^^t" 
ltt^0-efe*o 01 7(c:^-raB®^l3<ki;:^a) 

ift^eiM^A^^^t-S 9lS^f*, 016 (A) (C7K-r9IS 

mtmv.X'^^)^ ^mmr^xayie^mMmt^ r^s^j . 
30 (omnm^^^iz^'ox^'^^ttxi^i^. Lf-A^or. 
XT^'y::fs 1 o 1 fcfct^r, aig®HA< r<ru-.j (oax 
i^m^^mz^-ox^n^ttxi^^ni^^^iD^^mm 

tt. 2 5|§^6^^>4'*(09lM^^peStt^/i:®32(O 1 6lli^ 
(D-flCl^ftr^. 016 (A) r-t*. a@Il^^^t;9 

eim'r^ToiaisffiaAf r^s^j (ou^m^^miz^ 
tr9@^-r^r(oisisiS0;6< r^iQ^j (omi^m^mm 

lc^or^^$;n.Tt^'S«^fc4,X7^'y:;^s i o i com 
40 [0 0 7 7] 4tc>5r% ^m.mmt< r^u— J (t^sp^s^ 
fil(0^^-r:^5 1y^u>i>a)S'^fil roj fc*i>:s^fi| 

r2 5 5J (Ot^'r^^^^**t^,ft^o LfcA^oT. X^-y 

j^s 1 o 1 fcfctNTt*. ±8E<o 1 emm^^nn^^ ur. 

«-IM^A<5iy^i^>S]g^Hfc. roj ^3<*:u: r2 5 5j 
[O O 7 81 X^»y :;^S 1 O 1 (015) ^-fcL^r. /"i 

eis^^^tr2 5is^(D^*>, jgig®SA< r>:/u— J (0 
50 n^m^^^ {z^-ox^m^itxi^i,mmt<^^m^\z 
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f*. Xi^-y :/s 1 O 2fciit;o Xi^-y^S 1 O 2rcfct\ 
Ttt. ^XO^ (7) /c<*:y;:^S®^PO(DjejgfilPO^ 

POj =ave [Z (Pm,j + PmL 
[0 0 8 0] (7) ^C^3^^r. Pm^ I*. 3SS®fflA< 

C O O 8 1 1 0 1 7 ^C^3t^T. (- 2 , 

2) (-2, 1) t<r>2.'D<nmm<o^m.^mo^ 

^-r^o mm (-2, 2) (o^^t^mt^ r4 o — 7 oj 
Tcri^ y . mm 2 , 1 ) co^jg^aA^ r 5 o ~ a o j 

X^^m^lUt^ ;"iBl§i^PO(DiRgfilPO^ tt. #i8 
e«ffla>Jilfi^Tlfit<7>^*Sfil reo (= (40 + 70 

+ 50 + 80) /4) J t^m^tl^. 
[O O 8 2] —-^^ @ 1 5<7)Xi^»v:^S 1 O 1 ^C^3L^ 

POj =m i n [Pmu ] /4 

[CO 8 5] xC (8) ^c^ba^r. Pm^ Jien^p 
poj It. 2 5mm-r^x(D^m$am(D±mprr,^ <0O 

e'h<tn^^ 1 oa>fil^4XrSi|ofcfiI<t?ii:^»o 
[o o 8 6] xTy:^s 1 o 3fc*SL^r. asisai^^ 
t?2 5is^<D-r^x<o»s®B6< ©ap^j-spj^ 

POj = (max [Pm, T +2 5 5 
too 8 8] it (9) ^C^^^r. Pm^ tt. j^iOi^P 
0^^t;2 5iS^(0S]&|@a(DTRB$^LTt^'&o ^ 

PO^ tt, 2 SHi^COietV^'ttCDiSJg^HOTlfiPmL 

a)^*><o«^^^f'6is^ (2 5 5x3) tom^Axm 

[o O 8 9] Hi e(0^^vz^s 1 O Of-feL>T. 
®^*> J: l^^CD 8 ift«®^A^ t» >S ^ 9 ®^-r-<T (DjRig 

r^s^j ^^i>ri: r^sji^j (oas^j^iR^^liiiErc 

3f2 0 0fCait;„ Xi^-y 2 o 0^cJ3^^r^*. 
[0 0 9 O] g|i af;^. ;:£S@^;b^^mx^t^dB5j^(0@ 
vSJ^i-j ^(i. ;'iSIM^^#t,-9IM^-r-<r(Di6Jg®S 

m^m^mmizj:'ox^^i^H^ r^mmmi 
mmt< r^s^j <DBi^m^i^mt:i^^x^m^tii^ 
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* [0079] 
) ] (7) 

28 -J (omnmd3i^&mtz^'ox^m^tlXl^^mmt<tJil^ 

1 o stzf^i^xss^m^^tu^oit. ^Emm^^t.-2 
5mm<D^^x<DfRei^mt< f±m^} om^mj^mm 

m(Dr-<xa>s^mmmt< r^siRj (om^m^f^mtz^ 

[0 0 8 3] XT^»y:^s 1 o 3fci3t>r(*, /'ieou^t^ 
^t^2 emm<o^^x(osimmmt^ r^sej (dsp^-ihi 

mm^-^t^ 2 smmayr^x <o^mmmt< ^:^m0} <d 
m^m^mmtz^^x^m^Hxi^^m^izit^ x-r^y 
1 O4fcjitro XT^-yiz^s 1 0 4icfctNrtt. :^<d 
^ (8) (c<fey2iBai^Po<Dassfiapo^ ^^mr 

-X- coo 8 4] 

(8) 

tt. XT-'y:^s 1 o 5iciit?o ^'Tv:fs i o 5fcj3t^ 

rr*. ;:J?<D^ (9) iz^^j^mmmpoofRm^po^ 

Co O 8 7] 

* 

X 3) /4 • • (9) 

^mm^ rgfeniggj ^i^.s-^„ (A) ;:iais^ 
c^^o 018 (B) I*. f^mmmpot^Bmni^yiym^ 

Co o 9 1 ] Ufs. ^^K^zfs 200 (mis) fcBit 

^4aiBftt. 018 (A) rc:^-r<fc^/c. Qmo:>mm^^ 

S®^P0a)4 3aiC;tto/i:4O<D^-r>L 1 — L 4-ei2 

^-L. z^^itifz2^<ommmiz^^ti^^mm(o^m 
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